Two related proteolipids and dolichol-linked oligosaccharides accumulate in motor neuron degeneration mice (mnd/mnd), a model for neuronal ceroid lipofuscinosis.
In this study, we show that two biochemical markers of neuronal ceroid lipofuscinoses (NCLs) are present in a mutant mouse (mnd/mnd) that exhibits symptoms of the disease. Subunit c of the mitochondrial F1F0-ATP synthase, a proteolipid that accumulates in storage bodies of most forms of NCL and several animal models, is dramatically increased in mnd/mnd mouse brain, kidney, liver, heart, and pancreas. Interestingly, another related proteolipid, subunit c of the vacuolar H(+)-ATPase, also accumulates in several mnd/mnd tissues. The molar ratio of the vacuolar subunit c to the F1F0 subunit c is approximately one to two in enriched storage bodies from brain. The relative accumulation of the vacuolar subunit c correlates with its abundance in normal tissues. It appears in decreasing amounts in brain, kidney, and liver and is not detected in heart or pancreas. Aged mice and two mutant mouse lines, juvenile bare (jb) and mucopolysaccharidosis, type VII (gusmps), did not accumulate either of these proteolipids. Dolichol-linked oligosaccharides also accumulate in NCLs and are increased 17-fold in mnd/mnd mouse brain. Thus, mnd/mnd mice seem to be an excellent model for NCLs since they not only share clinical signs and histopathology, but also two biochemical markers. The accumulation of the vacuolar subunit c in this model may prove to be a marker for distinguishing different forms of NCLs.